Blood-brain barrier protein phosphorylation and dephosphorylation.
Capillaries in vertebrate brain have unique permeability properties that make up the blood-brain barrier (BBB). Although it is known that capillaries are innervated by nerve endings of intracerebral origin and that brain capillary function is likely acutely regulated by neuronal inputs, the possible mechanisms of neuronal regulation of capillary function are at present unknown. One possible mode of regulation is via the phosphorylation of brain capillary proteins. The present studies characterize, for the first time, the major phosphoproteins in the bovine brain capillary using both intact bovine brain capillaries and plasma membrane fractions from bovine brain capillaries. The patterns of endogenous phosphorylation of capillary proteins are compared to similar patterns obtained with synaptosomal (P2) fractions from bovine brain. The major findings of this study are: (a) The activity of protein phosphorylation in brain capillaries is localized almost exclusively to the capillary plasma membrane, and is nearly comparable to the activity of protein phosphorylation in synaptosomal membranes. (b) A major phosphoprotein doublet in the capillary fraction comigrates on a sodium dodecyl sulfate gel with a major phosphoprotein doublet of approximate molecular weight of 80K in the synaptosomal fraction, and the latter is presumed to be synapsin I; in dephosphorylation assays the synaptosomal 80K phosphoprotein doublet is not subject to measurable dephosphorylation, whereas the capillary 80K doublet is subject to rapid dephosphorylation, and is essentially completely dephosphorylated within 5 s at 0 degrees C. (c) A prominent triplet of phosphoproteins with molecular weight of 50-55K is present in the capillary fraction, and is not present in the synaptosomal fraction; thus, this 50-55K triplet of phosphoproteins appears specific for brain capillaries.(ABSTRACT TRUNCATED AT 250 WORDS)